Imaging vesicular dispersions with cold-stage electron microscopy.
A fast-freeze, cold-stage transmission electron microscopy technique which can incorporate in situ freeze-drying of the sample is described. Its use in elucidating structure in unstained and stained, hydrated and freeze-dried, aqueous vesicular dispersions of biological and chemical interest is demonstrated with vesicles of L-alpha-phosphatidylcholine (bovine phosphatidylcholine) and of the synthetic surfactant sodium 4-(1'-heptylnonyl)benzenesulfonate (SHBS). The contrast features observed in transmission electron microscope images of frozen, hydrated samples are identified and explained with the dynamical theory of electron diffraction. Radiolysis by the electron beam is shown to increase contrast in vesicle images and to change their structure and size. Micrographs illustrate the freeze-drying of a dispersion in the microscope; the process causes vesicles to shrink and collapse.